Despite the role that rural women in Nigeria play in protecting the environment, not many studies acknowledge their contributions. As part of efforts to highlight women's contributions, this study interviewed 60 women between the ages of 20 to 60 on how important the environment is to their livelihood and how they protect it. Fifty percent (50%) of the women identified as farmers, forty percent (40%) as traders, three percent (3%) as housewives and seven percent (7%) identified as public servants. The participants reported that their activity under those capacities makes them interact closely with the environment; at different levels though. As part of efforts to protect their environment, these women engage in activities such as tree planting, manure application, sustainable harvesting and environmental sanitation as ways to give back to the environment. In their bid to protect their environment, the women face challenges such as poverty, cultural barriers, and the lack of government support. Policy makers are called upon to acknowledge the role of rural women in protecting the environment and include them in programmes surrounding conservation, disaster management, awareness campaign and rural development.
INTRODUCTION
Women, especially in developing countries are said to work more closely with their environment because in most cases they rely on the environment for their subsistence (Glazbrook, 2011) . Their interaction with the environment could be in form of subsistence farming, cleaning, or other activities that form part of their domestic responsibilities. In most Nigerian rural communities, women are primarily responsible for managing domestic affairs; this could range from cooking meals, cleaning the house and surroundings, caring for children and the elderly, gathering of firewood and wild food harvesting (Wuyep et al., 2014) . While carrying out these activities *Corresponding author. E-mail: mjshimang@yahoo.ca.
Author(s) agree that this article remain permanently open access under the terms of the Creative Commons Attribution License 4.0 International License under different capacities (housewives, traders, farmers), these women are said to have a close interaction with their environment and engage in various practices that are sustaining and protective of the environment (Wane and Chandler, 2002) . Studies have also shown that women's traditional knowledge has helped them manage their environment for generations (Glazebrook, 2011) ; however, their contributions are rarely recognized because activities like cleaning and weeding are considered part of their responsibilities on the domestic front. This study aims to highlight rural women's contribution in environmental protection by examining how women in Makarfi Local Government Area (LGA) of Kaduna State, Nigeria, interact with their environment in different forms and how such interactions may contribute in protecting the environment. Sixty women shared their experiences and knowledge about the environment and how their traditional knowledge has helped them manage their interactions with the environment in a respectful and sustainable manner. This study did not only highlight the contributions of women in conserving the environment, but it also brought to the fore front challenges that women face in carrying out those activities. This is an important aspect of the discussion because most studies tend to focus on the former. The choice of the study site is significant because the Northern part of Nigeria has been described by the World Bank as underdeveloped compared to the rest of the country, many people turn to the environment for food and livelihood (World Bank, 2015) . This study would add to literature in the field by highlighting a region that is underrepresented in studies. The study can also provide insights that can potentially contribute to policies on women's land rights, access to forest resources and development of environmental preservation strategies.
Women as environmental custodians: A review
Women's interaction with the environment has been studied from different perspectives at various times in history, however, since the 1970's when the Ecofeminist movement highlighted the connection between the suppression and exploitation of women and the degradation and exploitation of the environment (Mies and Shiva, 1993) , various groups, and regions have adopted the concept and applied it according to their realities. In Africa, where women are said to have a close connection to their environment because of their reliance on it, arguments have been made about the experience that these women may have gathered in the areas of environmental conservation by virtue of their constant and historical interaction with it. Studies have described this interaction in terms of women's participation in subsistence farming, their Indigenous farming knowledge and methods that contribute to environmental conservation, and other studies also examine women's engagement in their daily activities that constitute efforts towards conservation. In a study on Gender, Knowledge and Practice in the formation and use of African Dark Earth (AfDE), it was found that women in Liberia and Sierra Leon, through their daily activities such as cooking and cleaning, add organic matter such as ash, potash and left over food and stalk onto the soil to form African Dark Earth (Frausin et al., 2014) . This soil enrichment method which is solely based on traditional knowledge is said to improve soil quality as evident in the better crop yield from that soil in comparison to other fields. Although it is argued that women's reliance on the environment can sometimes be harmful to natural resources (Nankhuni and Findeis, 2004) , this study shows that it can also be beneficial. However, there is need for more research and strategic planning to take into consideration factors such as poverty and cultural gender biases when mapping out conservation policies. The knowledge that most rural women in Africa rely on is largely based on traditions that have been passed down through many generations, it is therefore important to preserve such knowledge for future generations and women have an important role to play in this aspect. To emphasize the importance of traditional knowledge preservation, Debwa and Mearns (2012) , highlighted the role of women, especially elderly women in preserving the knowledge of Indigenous vegetable production in Mantianeni, SouthAfrica. Young people in the community were showing little interest in the tradition and that raised concerns around sustainable production practices in the future. Elderly women in that community are looked up to as knowledge keepers, and therefore the responsibility of passing the knowledge lies on them. Through years of interaction with the environment, the older women have acquired knowledge that is crucial to maintaining the sustainable production of Indigenous vegetables in Mantianeni (Debwa and Mearns, 2012) . Study has also shown that women's efforts towards protecting their environment can manifest through traditional practices such as crop rotation, mixed cropping and selective planting. Glazbrook (2011) noted that women in Ghana use these techniques in food production and to help them cope with climate change effect without exerting more damage to their environment (Glazbrook, 2011) . In Nigeria, women in rural communities play a major role in the agriculture sector. They engage in the production, processing and marketing of food crops and they are said to contribute between 60 and 90% of the total agricultural production task in their various communities (FAO, 2011) . This makes them engage significantly with their environment. Studies have shown that contrary to popular opinion, rural women do not only take from the environment, but they also give back. In Plateau state, north central Nigeria, women contribute in environmental protection through activities such as environmental sanitation, tree planting and traditional farming methods like mulching to conserve soil moisture (Wuyep et al., 2014) . In the south western part of the country, women in Pedro Village, Lagos state were found to be protective and conscious of their environment. They manifest this by engaging in waste management, drainage management, water resource management, flood management and subsistence agriculture; these are all efforts towards protecting their environment (Chukwu, 2014) . As a coastal community, they often experience flooding and that could be further exacerbated by blocked drainages and improper waste disposal. The study by Chukwu (2014) shows that women play an active role in protecting their community and serve as enforcers of guidelines and penalties.
Most rural dwellers in Nigeria depend on firewood as their primary source of cooking energy (Federal Ministry of Environment-FME, 2006), largely due to the lack of affordable alternatives and since women (especially women in rural communities) are mostly responsibility for cooking and gathering firewood, they are seen as significant users of this resource (Blackden and Quentim, 2006) . While the level of tree harvesting by rural dwellers in Nigeria is said to be significant-80% (FME, 2006) , it is important to highlight the various roles women play in giving back to the environment and not to lose sight on areas of growth. This is why this study highlights both challenges and potentials; this would potentially give a more holistic picture of the issue and provide information for a more comprehensive policy formulation.
Description of study community
Makarfi LGA is located in the northern part of Kaduna states on latitude 11°2 1 N and longitude 7°40 1 E. It is bounded by Rogo LGA of Kano State at the northwest, Ikara LGA to the east, Kudan LGA in southwest and Sabon Gari LGA in the Southeast, it consist of ten wards with an aerial coverage of 650 km 2 (Umar et al, 2009) (Figure 1 ). It is located on a gentle undulating plain which extends almost unbroken from Sokoto down to Tuguddi near Agades in Niger Republic. Data shows that between 2006 and 2011, Makarfi's population was expected to grow from 146,574 to 170, 574 (National Population Commission of Nigeria, 2010) . The growing population has led to increased demand for farm lands; the many years of interference with its natural environment has led to a derived vegetation cover at present. Presently, its vegetation cover consist of Isoberlina, Dorka' isoberlina, tmentosa, and Uapca Fogemis with a well-developed grass layer of Tufted Andropenea.
The study area is characterized by wet and dry seasons. The dry season begins in November and ends at May, and then the wet season begins with the little showers of rain leading up to its peak in August. It's marked with high temperature with major maximum of (Strahler and Strahler, 2005) .
DATA COLLECTION METHODS
This paper is based on a study conducted in Makarfi LGA OctoberNovember, 2016. In order to get a fair representation, six women were randomly selected from each of the following ten wards in Makarfi: Dandamisa, Danguzuri, Gazara, Gimi, Gubuchi, Gwanki, Makarfi, Mayare, Nasarawa Doya and Tudun Wada, respectively. A total of sixty women, between the ages of twenty to sixty years participated in the study. A semi-structured interview was conducted for each of the participants. These women shared their experiences from various perspectives, based on the roles and responsibilities they take up in their households and community. Since the study was aimed at highlighting women's role in environmental conservation, this age group (20-60) was ideal because women within this group in the community are mostly responsible for activities such as domestic work, farming and harvesting (Ekpo, 2012) . This selection also provides an opportunity for generational knowledge perspective.
RESULTS AND DISCUSSION
Based on data collected, thirty women (50%) reported their occupation as farmers, while twenty four (40%) regard themselves as traders. The remaining six women reported occupations such as housewife (3%), and public servant (7%) respectively. As to the question of whether their various occupations make them interact with their environment, majority of the women (83%) agreed that as a result of their activities as farmers, traders or housewives, they are in constant contact with their environment. Women who engage significantly in farming activities in the community participate in various stages of farming. Women are involved in farm clearing, they engage in planting and weeding and they also participate actively in the harvesting and the sale of food. The seven percent of participants that reported as being public servants also said they engage in some kind of gardening, therefore they get some of their food from their gardens and through purchase as well. This goes to show that regardless of the occupation, all of the participants engage with the environment at various levels and degrees. As part of their farming activities, women in Makarfi apply organic matter such as livestock waste, leftover food and ash to help enhance crop growth. These procedures are said to also help enhance soil nutrients (Chukwu, 2014) . Some women also engage in tree planting, although this activity is practised to a lower degree compared to the former (sustainable farming practises) as only seven percent of women admitted to planting at least a tree in the past year. Another form of environmental protection activity that women from the study area engage in involves sprinkling water on the soil before sweeping. This, the women say protects top soil, which in turn helps cub surface erosion. Thirteen percent (13%) of participants said they engage in sustainable harvesting so that those plants would be available for next time. One participant said: "I remember been taught by my mother to carefully harvest spinach leaves to allow new leaves to grow back" (participant 50. Field interview, October, 2016) .
Fire wood is the primary source of energy in the community and participants of this study admitted to utilizing fire wood as the first energy source for cooking. This is largely due to its accessibility and affordability. This is significant because ninety four percent (94%) of the participants fall under the income bracket of ten to twenty thousand naira ($32-$63) per month, so affording an alternate source of energy would come as a challenge to most of them (Chukwu, 2014) . Some women also engage in tree an alternate source of energy would come as a challenge to most of them. However, they also admitted to cutting tree branches in ways that would allow for future germination of such tree. Furthermore forty six women (77%) said they gain up to eighty percent Level/source of Income 10,000-20,000 Naira/month < 10,000 Naira/month >50% of income generated from farm related activities < 50% of income generated from nonfarm related activities Lack of access to alternative sources of cooking energy (80%) of their income through activities such as farming, sale of farm produce, sale of firewood and wild food. These activities happen in close relation with the environment, which speaks to why they would be concerned with the health of their environment.
In their quest to protect their environment, these women reported facing challenges of various kinds. Of the sixty women that participated in the study, forty five percent (45%) of them said they are enthusiastic about protecting the environment; however they are limited by their state of economic well being. These women recognize that activities such as tree felling and excessive use of farmlands for crop production sometimes bring negative effects to the environment, but they lack the resources to move to other sources of energy in order to reduce dependence on trees for firewood. Some twenty five percent (25%) of the women reported having challenges with cultural practises that restrict women's access to land. Because of limited resources women are often not able to purchase land or access credit to acquire land. Cultural practises that discriminate against women inheriting landed properties also pose a barrier to land acquisition. This challenge cuts across many rural communities in Nigeria where women's access to land is largely done through male relation (Simpa, 2014) . Because of limited access, these women cannot easily move from one farmland to another, to limit overuse of certain spaces. Even with the best of intentions for the environment, a woman would want to look after her family by making sure she farms on available land. This is why twenty percent of the women say that the government has a role to play in the conversation. The women said that the government can assist by providing affordable energy sources, more tree planting initiatives to make up for trees lost resulting from human activities. Table 1 summarizes the results.
Conclusion
This study has shown how women, through their various occupations as farmers, housewives, traders and public servants have close relations with the environment and relies on it for food and income. Because of how significant the environment is to their livelihood, women in Makarfi carry out various practices to help protect the environment. This include sustainable farming practices (like the use of organic matters such as livestock waste and left over food to enhance crop production), tree planting, sustainable harvesting (harvesting matured plants to enable young plants to regenerate) and practices to reduce soil erosion (like sprinkling of water on the ground before sweeping). This study has also highlighted challenges that women face in their quest to protect the environment; they range from poverty, to challenges with cultural practises and the lack of government assistance. Since women in rural Nigeria contribute significantly to agricultural labour (IFAD, 2012) , and are mostly responsible for managing their household chores (like sourcing for cooking fuel, cleaning their surrounding, and waste management), it is only logical that policies reflect the important position of these women. However, rural women and women headed households in the county's rural communities remain among the poorest in their communities (Oluwatayo, 2014) . Until there is a sincere commitment by policy makers to empower rural women and recognize them for the important role they play, a healthy natural environment with reduced threat to resources such as trees may be extremely difficult to achieve in Nigeria without the commitment and input from a group (rural women) who have close interaction with the environment. Many participants of this study discussed their willingness and desire to do more to make sure the environment that provides for their needs today will still be there for their children in the future. With support, these desires can be fulfilled. The environmental protection practices already used by women in Makarfi are based on traditional knowledge, however they can make use of more training on other innovative techniques that would complement their traditional knowledge to help them better protect their environment. Due to their frequent interaction with the environment, these women can potentially form part of natural disaster management programmes and climate change adaptation programmes. Customary laws should better protect women's rights and access to resources such as land. This would help women get more access to incentives such as loans, which will in turn help empower them to choose more environmental friendly options like using an alternative source of energy instead of cutting down trees, or using more organic options during crop production. The importance of women's participation in environmental protection has been reiterated by the United Nation (UN, 2002) . When rural women are seen as partners in policy decision forums, then their contributions and traditional knowledge will begin to be recognized and appreciated. Their contributions can serve as foundations that can potentially be built upon towards sustainable rural development.
